While autonomy is highlighted as central to older people's Background: wellbeing, there has been little empirical research to inform a measurement approach, support construct validity, or establish its determinants. We aimed to study the health and economic correlates of self-perceived autonomy among community-dwelling older people in Peru, Mexico and China, using a hypothesis-driven approach.
: The effects of income insecurity, disability and dependence
Conclusions upon autonomy should be tested prospectively to confirm causal direction. Social pensions, and measures to support the rights of frail and dependent older people may be effective policy instruments for promoting autonomy. While the negative impact of diminished autonomy upon older people's welfare is supported, the association in rural sites between more autonomy and more unmet needs should be further investigated; efforts to promote autonomy may need careful cultural nuancing, to support rather than subvert traditional family care systems.
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Introduction
The principle of autonomy underpins legal, civil, and human rights and is the philosophical basis for resisting the coercive or paternalistic influences of others. The link between autonomy and well-being is considered by some authorities to be both axiomatic and universally relevant across cultures 1 , with some empirical support from cross-national ecological studies 2,3 . This is not to gainsay the salience of culturally-determined controlling environments, but it does question the application of cultural relativism to the study of autonomy, its determinants and consequences. The World Health Organization (WHO) considers autonomy, "the perceived ability to control, cope with and make personal decisions about how one lives on a day to day basis, according to one's own rules and preferences", to be an important element of active ageing; a positive process that optimizes health, participation and security, and enhances quality of life 4 . Structural factors clearly can constrain choices and opportunities in later life 5 . These may be enshrined in culture, and reinforced by economic and public policy, such that they are, in effect, institutionalised as ageist principles. However, the focus of this paper is upon individual rather than contextual determinants of autonomy in later-life, in particular those that may be common across diverse cultural settings.
Autonomy is often operationalised in relation to agency, a person with agency defined by Sen as having "the ability to act on behalf of what he or she values and has reason to value" 6 . An act is deemed to be autonomous when, on considered self-reflection, a person fully endorses their motivation to perform it or have it performed 7 . Establishing independence of thought and action is not straightforward. Many important decisions are taken jointly, for example within a household or community. Some may autonomously decide that they wish others to decide or act for them. It is important not to confound constraints upon autonomy with roles that evolve across the life course, or with the loss of independence from long-term illness and disability. Retiring from work, becoming ill or living with disabilities are not obstacles, per se, to making active and autonomous contributions 4 . However, certain conditions, for example advanced dementia, can rob an individual of the capacity to make, communicate and act upon decisions that reflect their long-standing values and preferences.
While autonomy is highlighted as central to older people's wellbeing, there is surprisingly little empirical research to inform a measurement approach, support construct validity, or establish determinants 8 . Studies among older people in high income countries have focused mainly upon strategies to promote decision-making capacity, agency and person-centred care for those with cognitive impairment or dementia 9 . A large development studies literature delineates the effect of women's autonomy on reproductive choices, help-seeking for healthcare and economic decision-making. Although older people are understood to be vulnerable, and often disempowered, no such parallel literature exists particularly from low or middle income countries. A link between contributing to household income and feeling empowered to participate in decision-making is posited 10 , but thinly evidenced. An evaluation of the 70 y Mas social pension program in rural Mexico did show a significant positive benefit upon older persons' participation on household decision making 11 .
We aimed to study the correlates of self-perceived autonomy among community-dwelling older people in urban and rural settings in Peru, Mexico and China. In particular, we wished to test hypotheses that: a) dementia and cognitive impairment are independently associated with diminished autonomy, controlling for age, gender and education b) functional impairment and dependence (needs for care), are independently associated with diminished autonomy, after controlling also for dementia and cognitive impairment c) that any effects of age on autonomy are confounded by cognitive impairment, dementia, functional impairment and dependence d) that higher older person's incomes are independently associated with greater autonomy, having controlled for demographic variables, health status, functioning, and household income
We also explore the construct validity of our autonomy measure, by assessing cross-sectional associations with wellbeing, life satisfaction, and unmet needs.
Methods
The INDEP study 12 14 . Rural areas were selected to be distant from conurbations, and to include a high proportion of inhabitants with agrarian occupations. The national policy context with respect to social protection, which varies considerably between countries and sites is described in detail in an online publication 15 . 
Ethical considerations

Study design
For each site, we sampled from among those households where one or more older participants had been interviewed at baseline and follow-up 10/66 population surveys 14 . These individuals are referred to as 'index older persons'. With the passage of time since the baseline survey (inclusion criteria age 65 or over), all index older people in the INDEP study are aged 70 years or over. Their households were categorized as follows.
1) Incident care households (where all older residents were independent at baseline, but in which one or more have become care dependent by the incidence survey).
2) Chronic care households (with one or more care dependent older people at baseline, who remained care dependent in the incidence survey).
3) Control households (where all older residents were independent at baseline, and remained so at the incidence survey).
All households meeting criteria for incident or chronic care were selected for inclusion in the INDEP study. Control households equivalent in number to the incident and chronic care households were selected, at random from all those eligible, and frequency matched to care households for the age of the oldest resident. All analyses are weighted back at household level for probability of selection within each age group, and non-response among those selected.
Data collection
For each household, we aimed to conduct a household interview with a suitably qualified key informant (the self-defined head of household), brief interviews with each of the surviving index older people, and an informant interview for each older person to provide an independent perspective on their health and needs for care. We also linked INDEP interviews with the clinical information gathered at the last (incidence phase) 10/66 survey conducted two to three years previously. Our open access protocol paper provides a full account of the interviews administered in the INDEP study 12 . Here we summarise those elements used for analyses presented in this paper.
Measures
Autonomy. The INDEP interviews with older residents included information on decision-making autonomy using four ad hoc questions developed for the survey. Only first two questions were asked of proxies in the event that the older person lacked capacity to respond. The third and fourth items, missing by design, were imputed for these participants. Four points were subtracted from the final scale to base it at zero. A score of zero therefore reflected full autonomy, and a score of 10 maximally constrained autonomy. Higher scores are referred to throughout as 'diminished autonomy'; this is intended to signify a decrement from the optimal 'full autonomy' rather than any assumption of change over time. 3. The independent effect of a) the older person's total income, b) the older person's pension income and, c) older residents' income as a proportion of total household income on the older person's decision making autonomy was estimated using negative binomial regression, controlling in sequential blocks for demographic, health, functioning and economic variables, identified as potential confounders in 2. above.
4. Associations between autonomy, wellbeing and life satisfaction, were estimated using Spearman non-parametric correlations between scale scores. Associations between autonomy and individual unmet needs were estimated using Poisson regression controlling for age, gender, education and disability (WHODAS 2.0) representing the prevalence ratio for each quarter of the autonomy scale, from least to most diminished autonomy.
Results
We interviewed 709 households, with an overall household response rate of 71% (60% Peru urban; 63% Peru rural; 59% China urban; 86% China rural; 86% Mexico urban; 82% Mexico rural). In an additional 45 'care exit' households (where all those requiring care had died) individual interviews were carried out with other surviving older residents, even though this was not required in the protocol. These interviews were also included in the analysis. In the 754 households, we interviewed 937 index older persons with an overall response rate for older persons within responding households of 81% (82% Peru urban; 90% Peru rural; 84% China urban; 75% China rural; 78% Mexico urban; 84% Mexico rural). Almost all of the individual non-response was accounted for by death (18%) with only two older people refusing interviews and 11 not traced.
The mean age of index older participants was close to 80 years in all sites (Table 1) . Educational levels of older participants were markedly higher in urban Peru (12% not completing primary education), than in other sites where 48% to 90% had not completed primary education. The norm in all sites was for older people to be living in multigenerational households, with working age adults, and, often, children under the age of 16 years.
However, multigenerational households were more common in urban Peru, and much rarer in urban China than in other sites. Between 24% and 30% of older participants required at least some care, while between 7% and 18% were involved in providing childcare. Levels of perceived autonomy varied between sites, being generally higher in Peru than in Mexico and China. In Mexico and China, but not in Peru, autonomy was more constrained in rural than urban catchment areas. Even in Peru around half of older participants reported less than full autonomy within the domains ascertained.
Having controlled, in the base models, for age, gender and educational status, diminished autonomy was associated with older age, lower educational level, marital status (less autonomy for those who were never married or separated/divorced) ( Table 2) .
Diminished autonomy was more evident among residents of households with lower incomes. However, there was no association with household economic strain, and the effect of household assets was highly heterogenous. The association with autonomy of older residents' propensity to pool their income with other household members also varied markedly between settings -in Peru more income pooling was associated with diminished autonomy, while in rural China the association was in the opposite direction, and in Mexico and urban China no association was apparent.
Both dementia and cognitive impairment were independently associated with diminished autonomy, as were depression, and physical impairments (Table 3) . Functional impairment and dependence (needs for care) were particularly strongly associated with diminished autonomy. The effect of the WHODAS 2.0 disability score, summarising the impact of cognitive, mental and physical impairments on overall activity and participation, was barely attenuated after controlling for dementia and cognitive function. The same pattern of independent association was apparent for dependence. The association of older age with diminished autonomy was somewhat reduced when controlling for cognitive impairment and dementia, and abolished after controlling also for functioning and dependence. Table 4 . Site-specific estimates suggested different patterns of associations for urban and rural sites. Following meta-analysis stratified by urban/ rural status, in urban sites more diminished autonomy was associated with a higher prevalence of unmet needs for food, medical care, and basic necessities. However, in rural sites more diminished autonomy was associated with a lower prevalence of unmet needs for comfort and shelter, food, medical care and transport. The rural/urban differences were particularly apparent for the sites in China. 
Control variables Hypothesis/ Exposure
Sites specific estimates (Count ratios with 95% confidence intervals)
Discussion
Summary of findings
In this study, less than full autonomy was reported by between 42% (urban Peru) and 93% (rural China) of older respondents. Diminished autonomy was associated with older age, not being currently married, lower education, lower household income, physical, cognitive and mental morbidities, functional impairment and needs for care. We tested four hypotheses, all of which were supported. Dementia and cognitive impairment were independently associated with diminished autonomy. Functional impairment and dependence were also associated with diminished autonomy, controlling for dementia and cognitive impairment. The crude association of older age with diminished autonomy was confounded by dementia, cognitive impairment, and, particularly, by functional impairment and dependence. Higher older person's incomes were independently associated with greater autonomy having controlled for demographic variables, health status, functioning and household income. Autonomy was associated with wellbeing, other than in the rural China site, and, less strongly, with life satisfaction. Diminished autonomy was associated with some unmet needs in urban sites, but those with more diminished autonomy reported fewer unmet needs in rural sites.
Strengths and limitations
The strengths of our study were that, following weighting back, analyses were conducted on large, representative community samples of older persons in three middle income countries including urban and rural settings. The sample comprised mainly 'older old' participants (mean age around 80 years) among whom most needs for care are concentrated. A wide range of potential determinants of autonomy were considered, and assessed in detail using cross-culturally validated measures 16, 21, 22, 24 . In particular, household and individual incomes were ascertained with rigour, enquiring after all sources of income for all household members 12 . Analyses of associations with autonomy were based on a priori hypotheses, and stratified by site before meta-analytical synthesis. While heterogeneity was moderate to marked for many of the reported associations, the associations were generally in the same direction and differed mainly in degree.
The main limitation was that this was essentially a crosssectional study, in which self-perceived autonomy, and most of its correlates were assessed simultaneously, as part of the INDEP study data collection. While INDEP was nested within the antecedent 10/66 surveys, from whence measures of physical, mental and cognitive morbidity were obtained, autonomy was not assessed in previous waves of data collection. Direction of causality is therefore impossible to establish. For some correlates, associations in either or both directions are plausible. Thus, depression may constrain the ability to think and act autonomously, but diminished autonomy may also increase the risk of becoming depressed. Health status, in general, may be compromised by the impact of diminished autonomy on healthcare helpseeking. While dementia, disability and dependence are more likely to be causes than consequences of diminished autonomy, personal attributes may be common correlates of a propensity to maintain or cede both independence and autonomy in the face of adversity. Of the associations reported here, that between personal income and autonomy seems least likely to be accounted for by reverse causality. Opportunities for paid work may be more limited and private income transfers more generous for those with diminished autonomy, but these sources made a negligible contribution to older persons' total incomes, which came mainly from pensions and (in China) assets 15 . Associations in cross-sectional studies are also apt to be affected by information bias, but this may be mitigated by some features of our study design. Clinical diagnoses of depression and dementia were ascertained in the 10/66 surveys, independent of the later ascertainment of autonomy in the INDEP study. While both autonomy and disability (WHODAS 2.0) were ascertained from interview of the index older person, dependence and time spent supporting activities of daily living were ascertained from key informant interview, and other variables, including the index older persons' incomes were ascertained from the household interview with the head of household. Although patterns of association seemed broadly similar across diverse study settings, the catchment area design of the 10/66 studies does not permit generalisation to the cities or rural areas where the research was conducted, let alone to the country as a whole. Finally, we have not attempted to assess the impact of structural, contextual effects upon autonomy. While levels of autonomy varied considerably between sites, the number of sites was insufficient to carry out a mixed effects multilevel analysis of contextual as well as individual level correlates. Any interpretations of site-level differences would be post hoc and speculative.
Inferences and potential mechanisms
The key findings from this research are, first, that functional impairment and dependence are important correlates of diminished autonomy among older people. This finding cannot be explained by the effects of cognitive impairment, since controlling for cognitive performance and dementia diagnosis did not affect the associations. Older people may have the resources and capacity to make decisions, and yet have their ability to act autonomously constrained by non-cognitive limitations. For example, they may decide that they need and wish to consult with a doctor, or make a purchase from a store, but if they cannot do so without assistance then the locus of decisionmaking may be transferred to those upon whom they depend for help. The observed associations might also arise from an automatic assumption among caregivers and other family members that frail or dependent older people can no longer be relied upon to exercise judgment and take decisions. Older age was not independently associated with diminished autonomy, after controlling for functional status and dependence, hence any such discriminatory tendencies could not be described, strictly speaking, as ageist. Finally, it is important to note that informal care usually involves an element of reciprocity, which in some cases may result in the care recipient more or less voluntarily ceding autonomy in return for support. Such a mechanism might account for our otherwise counterintuitive finding that in more traditional rural settings, diminished autonomy was associated with a lower prevalence of unmet needs.
The second key finding is that, independent of household income, other socioeconomic and demographic factors, and health status, older people with higher personal incomes perceive themselves to have greater autonomy. In the wider development literature intra-household bargaining power for resource allocation is seen as being determined by asset ownership and ability to work, modified by traditional rights, and support from State and nongovernmental organizations 25 . These influences have also been discussed with reference to older people's autonomy, for example by Sylvia Beales of HelpAge International in her submission to a 2012 United Nations Expert Group Meeting:
"Reduced capacity to earn a personal income and contribute to the household income -even indirectly -has clear implications for dignity and empowerment, of the person and within the family. Even when older persons are supported by their families in terms of food and shelter, the fact that they do not have their own resources may affect their autonomy and capacity to exercise choice, and lead to them being seen potentially as a burden."
Such arguments form an important part of the case for social pensions. If autonomy is considered to be an intrinsic good, the preliminary evidence presented in this paper, in an otherwise under-researched area, provides important support for this and other policy instruments that promote income security and social protection for older people. Having a personal income enables older people to make strategic choices to retain or pool it with others in the household. The consequences of these decisions, however, may be culturally variable; not pooling income in Peru, and pooling income in China were strongly associated with greater autonomy.
Implications for policy and practice
Addressing the widespread problem of diminished autonomy among older people will require targeted actions, sustained over a long period, supported by careful monitoring and analysis of key indicators to track progress. This will in turn require political will, accompanied by effective advocacy, holding governments and other key stakeholders to account 26 . Promoting the rights of older people, including for their autonomy to be respected, and enhancing their status and dignity through education and awareness-raising programs are important instruments for change. However, such programs may need cultural nuancing, to support rather than subvert traditional systems of informal family care. At the policy level, priority should be given to addressing structural determinants of diminished autonomy, particularly low education and poverty in general, and income insecurity among older people.
Findings from this study suggest a need to focus upon frail and dependent older people. The UN Convention on the Rights of Persons with Disabilities 27 , if properly implemented, would overcome many barriers to autonomous action, whether participating in the life of the community, accessing transport or healthcare. The World Health Organization's Age-friendly Cities project recommends actions to be pursued with the active involvement of older people; these target outdoor spaces and buildings, transportation, housing, social inclusion, social and civic participation, communication and information, and community and health services. In 2002, at the United Nations Second World Assembly on Ageing governments of 159 nations adopted the Madrid International Plan of Action on Ageing (MIPAA), to respond to the challenges of population ageing, including; eliminating inequalities in access to healthcare; developing health and long-term care to meet the needs of older persons; and optimising function to ensure full participation of older persons with disabilities 28 . In 2012, a 10 year review of MIPAA found that very little progress has been made towards achieving these objectives, particularly in LMIC 29 . For older people in countries with limited social protection, 'dependency anxiety' [30] [31] [32] -not wanting to be a burden on relatives, fearing inadequate support, and therefore wishing to maintain independence -is a key motivating principle. Social pensions, targeted disability and caregiver benefits address these concerns directly, providing insurance against many of the risks that older people face. Such benefits may reinforce reciprocal family ties, and allow dependent older people to be properly valued for their positive contributions. Family care could be bolstered, but also supplemented or substituted, where appropriate, by paid services.
In summary, policies that confer status and promote security of older people within families; that strengthen their capabilities and expand their choices; and that provide legal recognition of their rights; are likely to enhance autonomy and social and economic empowerment (Sylvia Beale, submission to UN Expert Group Meeting, 2012). Progress needs to be monitored through incorporation of suitable indicators into population surveys of health and ageing, linked to age-disaggregated measures of income and wealth, housing and property rights, and access to services.
Data availability
10/66 INDEP mixed methods study of the economic and social impact (at household level) of residing with a care dependent older person in China, Mexico, Peru and Nigeria data are available from the UK Data Service database: https://doi.org/10.5255/ UKDA-SN-852071 33 . These data are under a UK Data Service End User Licence.
Data are available under managed access only, due to the following reasons: participants were informed during the consent process that their data would be made available to other researchers only for legitimate scientific research purposes (as approved by all ethics committees); the data have been anonymised, but there may be potentially identifiable information despite efforts at anonymization.
Data access requires user registration and signing of the End User Licence, which can be viewed here. Users will then login and be able to download the data.
